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Abstract 
This study aims 1) to study the difficulties in mathematical problem-reading among elementary school students and 2) to study 
the effects of using K-N-W-S strategy on mathematical problem-reading ability development among elementary school students. 
The sample consisted of five mathematics teachers of Samakhomsatreethai School. The instruments used in the research 
consisted of a semi-structured interview and a mathematical problem-reading instruction manual. The data analysis was done as 
qualitative analysis. The result is separated into two parts. 1) The result of the study of mathematical problem-reading suggests 
that 1.1 students do not like to read too long problems, 1.2 students are unable to figure out what to assume and what information 
from the problem is necessary to solving it, and 1.3 students have difficulties in understanding the keywords appearing in 
problems. 2) The result of using KNWS shows that students can better distinguish what a problem asks and what information it 
provides. As a result, students perform better in solving mathematical problems.  
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1. Introduction 
The main purpose of mathematics teaching and learning is to enable students to solve the mathematical problems 
because it can be said that mathematics is a tool to train students to be able to solve problems, building thinking 
process that leads to further ability to solve non-mathematical problems. 
The results of the national examination on mathematics achievement of nationwide grade 6 students between 
2007-2009 shows that most students were qualified as improvement-needed (NIETS, 2012). According to the 
results, most students have difficulties in applying their mathematical knowledge into solving problems, especially 
in text-based problems that need comprehension skill in addition to mathematical thinking process. 
Bruckner & Grossnickle (1947), Suydan & Weaver (1977), and West (1977) have studied the difficulties in 
mathematical problem-reading and found that the main reasons are 1) the students cannot understand what 
information the text provides and cannot organize the information given in order to find the details, and 2) they lack 
interest in mathematical problems, due to the length and complexity. This results in negative attitude toward 
problem solving. 
From all mentioned above, it can be said that reading process is a key factor to solving mathematical problems. 
In order to solve a mathematical problem, students need reading skill, especially reading comprehension and text 
analysis which help them to interpret the text and keywords in a problem. Therefore, the researcher is interested in 
conducting a study on how to address the issue of difficulties in reading mathematical problems among elementary 
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school students. It is expected to be a instruction manual for teachers and associates to further establish a proper way 
of mathematics teaching that is suitable for students. 
 
2. Mathematical Problem Solving 
2.1. Mathematical Problem-Reading Ability Development 
The importance of reading skill to mathematics has been studied in several aspects, like the interrelation between 
reading and mathematics achievement. It shows that these two things are highly interrelated. It can be said that the 
better their reading skills are, the more students can understand text-based mathematical problems, leading to greater 
mathematics achievement (Helwing, Rozek-Tedesco, Tindal, Heath & Almond, 1999; Fuchs et. al, 2000). There are 
also studies on indicator affecting mathematics achievement that suggest reading skill is a significant indicator to the 
achievement (Lamb, 2010; Jiban & Deno, 2007). Walker et al. (2008) found that reading difficulties have a 
significant impact on students with low mathematics achievement. 
2.2. Difficulties Affecting Mathematical Problem Solving 
The importance of reading skill to mathematics has been studied in several aspects, like the interrelation between 
reading and mathematics achievement. It shows that these two things are highly interrelated. It can be said that the 
better their reading skills are, the more students can understand text-based mathematical problems, leading to greater 
mathematics achievement (Helwing et al., 1999; Fuchs et al., 2000). There are also studies on indicator affecting 
mathematics achievement that suggest reading skill is a significant indicator to the achievement (Lamb, 2010; Jiban 
& Deno, 2007). Walker et al. (2008) found that reading difficulties have a significant impact on students with low 
mathematics achievement. 
2.3. K-N-W-S for Problem-Reading Ability Development 
K-N-W-S is a strategy that allows students to develop their problem-reading ability, to learn how to plan, 
organize, and analyze the problem-solving. In the same time, teachers will be able to evaluate their understanding 
and misconceptions in problem-solving. K-N-W-S consists of four steps as follows.Step 1: What facts do I KNOW 
(K) from the information in the problem? Step 2: Which information do I NOT (N) need? Step 3: WHAT (W) does 
the problem ask me to find? and Step 4: What STRATEGY (S)/operation/tools will I use to solve the problem?. 
 
3. Research Question 
1. Participants As this research is an analysis of mathematical problem solving difficulties of elementary school 
students, in order to produce more obvious and accurate results, the population was separated into 2 groups; 
mathematics teachers and students in grade 5 and 6. Samples consist of 10 teachers, 2 males (20%) and 8 females 
(80%) and 98 students, 50 males (51.02%) and 48 females (48.98%)What are difficulties for elementary school 
students in reading mathematical problems? 
2. Can KNWS help to develop mathematical problem-reading ability of elementary school students? How? 
 
4. The purpose of the study 
1. To study the difficulties in mathematical problem-reading among elementary school students. 




The research methodology consists of survey research and quasi-experimental research. Population in this study 
is elementary school mathematics teachers of small public schools in Bangkok. Samples used are 5 mathematics 
teachers at Samakhomsatreethai School. Instrument used in the study is semi-structured interview. Instrument used 
in the quasi-experimental research to study the result of mathematical problem-reading ability development is a 
mathematical problem-reading instruction manual. The analysis of interview data – mathematical problem-reading 
difficulties and the result of using the mathematical problem-reading instruction manual – was conducted through 
the qualitative analysis. 
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6. Results 
1. The result of the survey shows 1) Students do not like to read long-text problems and do not understand them 
even they read. 2) Students cannot tell what information is given in the problem as well as what it asks. 3) Students 
do not understand the meaning of keywords in mathematical problems. 
Teachers suggested that KNWS be developed into a manual based on the concept of KNWS. Teaching materials 
should consist of a table of mathematical problem analysis and worksheet, as well as a user guide. 
2. The result of using the mathematical problem-reading instruction manual 
2.1 The KNWS instruction manual, developed by researcher, focused on the analytical steps of the 
mathematical-word problem. This developed manual comprised of 2 parts, i.e. 1) KNWS concept and user 
instruction manual, 2) examples of word problem solving by using KNWS. 
2.2 After publishing the instruction manual in the school, teachers adapted the problem analysis table in 
accordance with the National Test and the local assessment system which is in form of essay writing. They had 
students notice keywords and each factor without having to fill in the table. This provided a better flow in problem 
analysis while the main steps of KNWS are still followed.
2.3 The result of using KNWS strategy on mathematical problem-reading ability development, as commented 
by the teachers, shows that students could better distinguish what a problem asks and what information it provides. 
As a result, students performed better in solving mathematical problems as shown in student works. 
 
Table 1. Example of students’ worksheet 

Student’s work sheet 
Problem: I am 1.30 cm. tall. The ceiling is 90 cm. higher than me How high is the ceiling? 
1. What the problem provides. (K) 
- I am 1.30 cm. tall 
- The ceiling is 90 cm. higher than me 
2. What the problem asks (W) 
- How high is the ceiling? 
3. Strategy (S) 
- Plus 
4. Mathematical sentence 1.50 + 0.90 =  
5. Solving the problem 
                 Meter      Centimeter 
I am                      1              30 
The ceiling is higher                                                  90  
It is                    1+1        120 – 100 
Or                       2              20 
Answer: 2 meters 20 centimeters 
 
7. Discussions and Suggestions 
7.1. Discussions 
1. Students had problems because teachers did not have clear steps in teaching how to analyze problems and 
did not examine student’s problems by individual. Moreover, the worksheet was only a normal set of word problem 
which students with difficulties in problem-reading or did not have a clue on how to understand it did not even try to 
read it. Some read it but did not understand. Thus they could not solve it. 
2. Using KNWS is more effective when adapted to each teacher’s background, understanding, and teaching 
style. In that case, teachers will be more fluent to use it, resulting in better teaching and better understanding of 
problem-analysis among students.  
7.2. Suggestions 
1. School directors should provide a variety of teaching strategies in form of user guide, which allows 
teachers to select them based on their understanding and teaching style. This will provide tools to solve any issue for 
teachers. 
2. Teachers should study various strategies in order to be capable of properly adapting them into their 
teaching on mathematical problem-reading development. 
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